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(54) TWO-STAGE COMBUSTION TYPE PLATE REFORMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a two-stage combustion type 
plate reformer capable of reducing the number of the-whole chambers 
without reducing the heat transfer area and efficiently transmitting heat 
from combustion chambers to reforming chambers without causing the 
deterioration in a combustion catalyst or an allowable stress of 
partition walls. 

SOLUTION: This two-stage combustion type plate reformer comprises 
a reformer body 12 composed of alternately laminated platy reforming 
chambers Re and combustion chambers Co and a primary combustor 
14, installed on the outside of the reformer body 12 and used for 
feeding a combustion gas 1 to the combustion chambers Co, which 
are equipped with a gas intermediate inflow means 16, provided 
between a combustion gas inlet 15a and a combustion waste gas 
outlet 15b and designed to make the combustion gas 1 flow from the 
outside thereinto and secondary combustors 17 installed on the downstream side of the gas intermediate 
inflow means 16. A part of the combustion gas 1 is burned with an excessive quantity of air in the primary 
combustor 14 to regulate the temperature of the combustion gas 1 to a temperature below a prescribed o 
so as not to overheat partition walls 13. The balance of the combustion gas 1 is fed through the gas 
intermediate inflow means 16 to the internal combustors 17. Thereby, the combustion gas temperature wi 
the internal combustors 17 is regulated to a temperature below the prescribed one. 





2TL-SHB* 



JP 09-227102 
* NOTICES * 



Japan Patent Office is not responsible for anydamages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the two-stage combustion type plate reforming machine 
equipped with the primary combustor and the secondary combustion machine in more detail with respect 
to a plate mold reforming machine 
[0002] 

[Description of the Prior Art] That a fused carbonate fuel cell has little effect on efficient and an 
environment etc. has the description it is featureless to the conventional power plant, attention is attracted 
as a generation-of-electrical-energy system following hydraulic power, thermal power, and atomic energy 
and researches and developments are wholeheartedly done in current every country in the world In the ' 
generation-of-electrical-energy facility using the fused carbonate fuel cell which uses especially natural 
gas as a fuel, in material gas, such as natural gas typically shown in drawing 7 , in order to reform 
hydrogen in the included gas, a reforming machine is used. A reforming machine consists of a combustion 
chamber Co separated by the septum, and a reforming room Re, burns fuel gas 1 (for example anode 
exhaust from a fuel cell) in a combustion chamber Co, heats the reforming room Re with the heat and 
reforms the material gas 2 which flows a reforming room according to the reforming catalyst 3 with which 
the interior was filled up in the gas 4 (henceforth reformed gas) containing hydrogen. 
[0003] As that into which the tubular mold for the conventional plants was developed as this reforming 
^?1 JP,3 " 35778,B ' JP' 5 " 9362 ' 6 ' JP,62-27303,A, etc. are already proposed as an object for fuel cells 
[0004] The plate reforming machine of a configuration of completely differing from the conventional 
tubular reforming machine mentioned above on the other hand is already proposed by the applicant for 
this patent, and is used partly. This plate reforming machine constitutes the reforming room Re and a 
combustion chamber Co in plate-like, respectively, and they carry out a laminating by turns so that it may 
illustrate to the principle Fig. of drawing 8 . In this combustion chamber Co It flows, as a broken line ' 
shows to drawing, and the fuel gas 1 and the combustion air 7 which are supplied from the external 
mamfolds 6a and 6b react according to an operation of the combustion catalyst 5 (combustion) and 
generate heat [ plate-like is filled up with the particle-like combustion catalyst 5, ], and combustion-gas 8b 
is discharged from external manifold 6c of the opposite side. On the other hand, plate-like is similarly 
filled up with the particle-like reforming catalyst 3, in the reforming room Re, the material gas 2 supplied 
from external manifold 6d flows, as a continuous line shows to drawing, in it, material gas 2 is reformed 
according to an operation of a reforming catalyst 3, and reformed gas 4 is discharged from external 
manifold 6e of the opposite side. 

[0005] This plate reforming machine has a large heating area per volume as compared with a tubular 
reforming machine, it has the description made very much to a small light weight, and application in the 
fields (for example, hydrogen manufacture etc.) of not only the object for fuel cells but others is 
demanded. 
[0006] 

[Problem(s) to be Solved by the Invention] Drawing 9 (A) is the actual example of a configuration of the 
plate reforming machine mentioned above. As shown in this drawing, with the actual plate reforming 
vessel, the reforming room Re (reforming stage) is faced across and installed in a combustion chamber Co 
(combustion stage) and the combustion chamber F for blowing fuel gas 1 into a combustion chamber Co 
further is installed between combustion chambers Co. Therefore, if the number of the reforming room Re 
in this plate reforming machine, a combustion chamber Co, and combustion chambers F makes a 
reforming room N room, the number of combustion chambers will turn into a 2xN room and a 



combustion chamber will turn into N+l room. 

[0007] That is, with the conventional plate reforming vessel shown in drawing 9 , since two combustion 
chambers and combustion chambers were needed between the reforming rooms which perform reforming 
there were troubles, like the whole number of rooms increases, and structure becomes complicated 
become a cost rise for periphery welding, and the overall height of equipment becomes large. 
[0008] When applying to for example, the hydrogen manufacture of those other than a fuel cell etc 
especially, since the calorific value of fuel gas 1 is high, a combustion gas flow rate decreases for 
example, it becomes about 2 times of a reformed gas flow rate, and induction of the following problems is 
carried out. 

** Since a combustion chamber has a 2-time reforming room, the rate of flow of a combustion chamber 
becomes comparable as a reforming room and the heat transfer rate alpha of a combustion chamber 
becomes small, the thermal transmittance at the time of carrying out heat transfer from a combustion 
chamber to a reforming room falls. On the other hand, since the reaction rate of the catalyzed combustion 
in a combustion chamber is early, a combustion reaction is completed for a short time, the septum of about 
[ degrading the combustion catalyst 3 ] and a reforming machine is overheated by the elevated- 
temperature gas which reached the adiabatic flame temperature (gas maximum temperature when burning 
a fuel and oxidation gas in the state of heat insulation) of 1000 degrees C or more, and the trouble of 
reducing allowable stress sharply occurs. 

[0009] In addition, in order to raise the rate of flow of a combustion chamber, it is possible to make the 
height dimension of a combustion chamber small, but if the height of a combustion chamber becomes 3 or 
less times of the particle size of the restoration catalyst 5, a charging efficiency will become imbalance 
restoration nonuniformity will be produced, and, actually, a reforming room and a comparable (for ' 
example, 5-6mm thickness) fake colander will not be obtained for the reasons of uniform flow rate 
allocation not being obtained. 

** the case where apply to an outlet from an inlet port and temperature changes linearly as the thermal 
stress produced to a septum is typically shown in drawing 9 (B) again - thermal stress - although it is 
small ideal, as shown in this drawing in fact, it becomes the temperature distribution of a saturation state 
in a flow direction, and remarkable thermal stress occurs. 

[0010] This invention is originated in order to solve this trouble. That is, the purpose of this invention is 
to offer the two-stage combustion type plate reforming machine which can carry out heat transfer to a 
reforming room efficiently from a combustion chamber, without being able to lessen the whole number of 
rooms, without reducing a heating area, and causing degradation of a combustion catalyst and the fall of 
the allowable stress of a septum. 
[0011] 

[Means for Solving the Problem] The body of a reforming machine with which the laminating of a plate- 
like reforming room and a plate-like combustion chamber was carried out by turns, respectively according 
to this invention, It consists of a primary combustor which is installed in the exterior of the body of a 
reforming machine, and supplies combustion gas to said combustion chamber. Said combustion chamber 
The two-stage combustion type plate reforming machine characterized by having the gas intermediate 
flow acquisition stage where it is prepared between a combustion gas inlet port and a combustion-gas 
outlet, and fuel gas came to flow from the exterior, and the secondary combustion machine formed in the 
downstream of this gas intermediate flow acquisition stage is offered. 

[0012] Since the body of a reforming machine consists of the plate-like reforming room and plate-like 
combustion chamber by which the laminating was carried out by turns according to the configuration of 
this invention mentioned above, between reforming rooms, it becomes only a single combustion chamber 
(they are two combustion chambers [ two ] and combustion chambers conventionally) the whole number 
of rooms decreases, structure is simplified, costs, such as periphery welding, are reduced and the overall 
height of equipment can be made small. Moreover, since it has the secondary combustion machine formed 
in the downstream of a gas intermediate flow acquisition stage, and the primary combustor installed in the 
exterior of the body of a reforming machine Burn a part of required combustion gas with a primary 
combustor using the excess air, supply the combustion gas of the temperature which does not overheat a 
septum by this to a combustion chamber, and reforming is made to perform partially. Subsequently it can 
be made to burn at the temperature which does not overheat a septum for combustion gas by the excess air 
into which it was put beforehand by supplying the remainder of combustion gas through a gas 
intermediate flow acquisition stage at a secondary combustion machine into the combustion gas low- 
temperature-ized by reforming. Therefore, heat transfer of the heating value of required combustion gas 



can be efficiently carried out to a reforming room from a combustion chamber by this two-stage 
combustion, without causing degradation of a combustion catalyst and the fall of the allowable stress of a 
septum. 

[0013] the hole prolonged in the direction in which the flow of a combustion chamber and said gas 
intermediate flow acquisition stage cross at right angles according to the desirable example of this 
invention - said secondary combustion machine serve as the combustion catalyst with which the 
downstream of a hole aperture hollow channel be filled up from the heat-resistant particle with which the 
downstream be filled up further and which prevent migration of a combustion catalyst consist of an 
aperture hollow channel and gas blowing in opening with which it be open for free passage inside this 
hollow channel , and fuel gas came to flow from the exterior . 

[0014] It can be made to burn with a combustion catalyst by the excess air which was able to pay 
beforehand the fuel gas which could supply fuel gas to the interior of a hollow channel from gas blowing- 
m opening, and flowed into that downstream from the hole of a hollow channel by this configuration 
[0015] Moreover, what a part of fuel gas is burned by the excess air in a primary combustor this 
temperature of combustion is adjusted below to the predetermined temperature which does not overheat a 
septum, and the remainder of fiiel gas is supplied to a secondary combustion machine through said gas 
intermediate flow acquisition stage, and the temperature of combustion with a secondary combustion 
machine is adjusted for below to said predetermined temperature is desirable. By this configuration heat 
transfer of the heating value of combustion gas required for reforming can be efficiently carried out to a 
reforming room from a combustion chamber, without overheating the septum of a reforming machine. 
[0016] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of this invention is explained 
with reference to a drawing. In addition, it is used, giving the same sign to the part which is common in 
each drawing. Drawing 1 is the principle Fig. of the two-stage combustion type plate reforming machine 
by this invention, and drawing 2 is the whole block diagram. In drawing 1 and drawing 2 , the two-stage 
combustion type plate reforming machine 10 of this invention consists of a body 12 of a reforming 
machine, and a primary combustor 14. The plate-like reforming room Re and a plate-like combustion 
chamber Co carry out the laminating of the body 12 of a reforming machine by turns by the septum 13 
and it is constituted, respectively. Moreover, the primary combustor 14 is installed in the exterior of the 
body 12 of a reforming machine, and supplies combustion gas to a combustion chamber Co. 
[0017] As shown in drawing 1 and drawing 2 , the combustion chamber Co is equipped with the gas 
intermediate flow acquisition stage 16 where it is prepared between combustion gas inlet-port 15a and 
combustion-gas outlet 15b, and fuel gas 1 came to flow from the exterior, and the secondary combustion 
machine 17 formed in the downstream of the gas intermediate flow acquisition stage 16. 
[0018] When applying to for example, the hydrogen manufacture of those other than a fuel cell etc a 
combustion gas flow rate becomes about 2 times of a reformed gas flow rate. In this case, it attaches and 
explains below. The material gas 2 (process gas) which is the gaseous mixture of hydrocarbons (town gas 
methanol, etc.) and a steam flows into the reforming room Re where it filled up with the reforming 
catalyst 3, a steam-reforming reaction advances with the heat by which heat transfer is carried out through 
a septum 13 from the combustion chamber Co installed in the both sides of the reforming room Re, and 
material gas 2 is changed into the reformed gas 4 containing hydrogen and a carbon monoxide. In' 
addition, the reforming temperature of town gas is about 700-800 degrees C, and the reforming 
temperature of a methanol is about 200-300 degrees C. In addition, although the following, especially the 
case where town gas is used as a raw material are explained, it is also the same as when using a methanol 
as a raw material. 

[0019] In drawing 1 and the two-stage combustion type plate reforming machine 10 of drawing 2 a part 
of combustion air 7 (oxidation gas) and fuel gas 1 burn with the primary combustor 14 and this 
combustion gas 8a flows into a combustion chamber Co. Under the present circumstances, in a cost cut it 
is important not to make the maximum temperature of combustion gas 8a into 800 degrees C or more and 
it needs to use a heat-resisting material expensive as an ingredient of the body of a reforming machine in 
the temperature field beyond this. 

[0020] In order that combustion gas 8a included in a combustion chamber Co may transmit heat to the 
refornung room Re, gas temperature falls gradually. Opening 16a which blows the fuel gas 1 which was 
not used with the primary combustor 14 is prepared in each combustion chamber Co Moreover in order 
to carry out efficient combustion near the entrainment opening 16a, it fills up with the combustion catalyst 
5. The rate of flow rate of fuel gas 1 is controlled so that the outlet temperature of combustion of the 



primary combustor 14 does not become 800 degrees C or more. 

[0021] Since the body 12 of a reforming machine consists of the plate-like reforming room Re and plate- 
like combustion chamber Co by which the laminating was carried out by turns according to the two-stage 
combustion type plate reforming machine 10 of this invention mentioned above, between the reforming 
rooms Re, it becomes only the single combustion chamber Co, the whole number of rooms decreases, 
structure is simplified, costs, such as periphery welding, are reduced, and the overall height of equipment 
can be made small. Moreover, since it has the secondary combustion machine 17 formed in the 
downstream of the gas intermediate flow acquisition stage 16, and the primary combustor 14 installed in 
the exterior of the body 12 of a reforming machine As a part of required combustion gas 1 is burned with 
the primary combustor 14 using the excess air and this shows it typically to drawing 1 (B) and drawing 2 
(B) By supplying combustion gas 8a of the temperature which does not overheat a septum 13 to a 
combustion chamber Co, making reforming perform partially and supplying the remainder of combustion 
gas 1 through the gas intermediate flow acquisition stage 16 at the secondary combustion machine 17 into 
the combustion gas subsequently low-temperature-ized by reforming It can be made to burn at the 
temperature which does not overheat a septum 13 for combustion gas by the excess air 7 into which it was 
put beforehand. Therefore, heat transfer of the heating value of required combustion gas 1 can be 
efficiently carried out to the reforming room Re from a combustion chamber Co by this two-stage 
combustion, without causing degradation of the combustion catalyst 5 and the fall of the allowable stress 
of a septum 13. 

[0022] Drawing 3 is the related Fig. of whenever [ before the secondary combustion with the secondary 
combustion machine 17 / reforming room temperature ], (axis of abscissa), the adiabatic flame 
temperature at the time of the secondary combustion with the secondary combustion machine 17, and an 
air flow rate (axis of ordinate). In addition, this drawing makes temperature (namely, adiabatic flame 
temperature in the primary combustor 14) of combustion gas 8a which carries out steam reforming of the 
town gas, and shows the case where air is used as oxidation gas, and is supplied from the primary 
combustor 14 800 degrees C. - . , j 

[0023] In order to make adiabatic flame temperature at the time of the secondary combustion with the 
secondary combustion machine 17 below into the temperature (for example, 800 degrees C) which does 
not overheat a septum 13 from drawing 3 , it turns out that it is good to make low whenever [ before the 
secondary combustion / reforming room temperature ] (for example, 585 degrees C or less), and to make 
an air flow rate high. That is, if reformed gas temperature in a secondary fuel entrainment part is made 
low, since a heating value required for a reforming reaction will increase even to a reforming outlet from a 
secondary fuel entrainment part, the air flow rate in the primary combustor 14 increases. Moreover if the 
adiabatic flame temperature of the primary combustor 14 is held at 800 degrees C with the increment in 
an air flow rate, since the fuel flow of the primary combustor 14 will increase and the fuel flow of the 
secondary combustion machine 17 will fall, the adiabatic flame temperature at the time of the secondary 
combustion falls. When the adiabatic flame temperature of the secondary combustion machine 17 is 800 
degrees C, the rate of a fuel ratio of the primary combustor 14 and the secondary combustion machine 17 
is about 70 to 30. 

[0024] Drawing 4 shows the relation between the rate of a fuel ratio of the primary combustor 14 (rate of 
flow rate to the whole), and the reformed gas temperature before the secondary combustion with the 
secondary combustion machine 17. This drawing shows that the rate of a fuel ratio of the primary 
combustor 14 will increase if the reformed gas temperature before the secondary combustion falls 
[0025] The two-stage combustion type plate reforming machine 10 mentioned above burns a part of fuel 
gas 1 by the excess air in the primary combustor 14. The temperature of combustion is adjusted below to 
the predetermined temperature (for example, 800 degrees C) which does not overheat a septum 13 And it 
is desirable to supply the remainder of fuel gas 1 to the secondary combustion machine 17 through said 
gas intermediate flow acquisition stage 16, and to adjust similarly the temperature of combustion with the 
secondary combustion machine 17 below to predetermined temperature (for example, 800 degrees C) By 
this configuration, heat transfer of the heating value of combustion gas required for reforming can be 
efficiently carried out to the reforming room Re from a combustion chamber Co, without overheating the 
septum 13 of a reforming machine. 

[0026] Drawing 5 is structural drawing of the reforming room Re. In this drawing 4 , the material gas 2 
containing a hydrocarbon and a steam flows like an arrow head. Except for a gas passageway and a 
catalyst injection hole, the sidebar 21 (shown in a straight line by a diagram) of a solid is installed and 
since the circumference of the septum 13 with a combustion chamber Co is a gas seal, full circled welding 



of it is carried out. a reforming catalyst 3 - a hole - it fills up from the restoration hole 23 between the 
members 22 (shown in a straight line by a diagram) which made the aperture plate the shape of a channel 
The hd 24 is attached in order that the restoration hole 23 may prevent that a catalyst 3 flows out after 
catalyst restoration. Moreover, in order to prevent heat deformation of a septum 13, embossing 25 is 
installed in the suitable pitch. Material gas 2 and reformed gas 4 flow and flow out'from Nozzles 26a and 
26b. 

[0027] Drawing 6 is structural drawing of a combustion chamber Co. Only the part which is different 
since a combustion chamber Co is almost the same as the reforming room Re structurally is explained 
The gas intermediate flow acquisition stage 16 consists of hole aperture hollow channel 16b prolonged in 
the direction which intersects perpendicularly with the flow in a combustion chamber Co, and gas 
blowing-in opening 16a into which it is open for free passage inside hollow channel 16b, and fuel gas 1 
came to flow from the exterior. The secondary combustion machine 17 serves as the combustion catalyst 5 
with which the downstream of hole aperture hollow channel 16b was filled up from the heat-resistant 
particle 18 with which the downstream is filled up further and which prevents migration of a combustion 
catalyst. The heat-resistant particles 18 are alumina balls, do not check the flow of the gas in a combustion 
chamber Co, and pass gas to homogeneity in a combustion chamber Co. 

[0028] Secondary fuel gas 1 goes into the interior of hollow channel 16b of each combustion chamber Co 
through gas blowing-in opening 16a, and is supplied to the secondary combustion machine 17 which 
adjoins the downstream from the blowdown hole. The combustion catalyst 5 is placed near the fuel 
blowdown hole of hollow channel 16b, and it can be made to perform efficient combustion It is filled up 
with alumina balls 18 in order to promote heat transfer of ****** in fields other than a combustion 
catalyst. It fills up with the combustion catalyst 5 and alumina balls 18 from the catalyst restoration hole 
23. Combustion gas 8a flows / flows out from Nozzles 26c and 26d at the reforming machine Re 
[0029] It can be made to burn with the combustion catalyst 5 by the excess air which was able to pay 
beforehand the fuel gas 1 which could supply fuel gas 1 to the interior of gas blowing-in opening 16a to 
hollow channel 16b, and flowed into the downstream from the hole of die hollow channel 16 bv the 
configuration mentioned above. 

[0030] in addition, in the range which this invention is not limited to the operation gestalt mentioned 
above, and does not deviate from the summary of this invention, many things are boiled and of course it 
can change ' 
[0031] 

[Effect of the Invention] According to the two-stage combustion type plate reforming machine of this 
invention mentioned above, since the number of ** combustion chambers becomes almost the same as 
that of a reforming room, it is not necessary to lower the gas flow rate of a combustion chamber Co and 
high heat transfer can be expected also with the small amount of combustion products. Moreover the 
temperature distribution of ** septum can be changed almost linearly from an inlet port to an outlet and 
the stress level generated to a septum can be lowered, furthermore, the thing the highest temperature of 
combustion is controlled [ a thing ] for ** temperature of combustion (at for example, 800 degrees C or 
less) - without making things and using an expensive heat-resisting material, a reforming machine can be 
constituted, a cost cut can be aimed at, and reinforcement of a catalyst can be attained to coincidence 
[0032] Therefore, the two-stage combustion type plate reforming machine of this invention has the 
effectiveness which was [ carry out / efficiently / heat transfer ] excellent in the reforming room from the 
combustion chamber, without being able to lessen the whole number of rooms, without reducing a heating 
area, and causing degradation of a combustion catalyst and the fall of the allowable stress of a septum 
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<19)B*BftfSW (J P) (12) & ^ §*p & $g (A) 



(SDlntCL* 

C 0 1 B 3/38 

B 0 1 J 8/02 

H 0 1 M 8/06 



#H§¥9 -227102 

(43)&BBB ¥^9^(1997) 9 ^ 2 B 



F I 

C 0 1 B 3/38 

B 0 1 J 8/02 

HO 1M 8/06 



E 

G 



S*«^ISC3 OL (^71) 





#K¥8 -34510 


(71)tBIHA 


000000099 


(22>aiiSB 








¥$8^(1996) 2)3220 




Jfcft&^ttfflKA^&r 2 TS 2 # 1 ^ 








an m 






























mm a 





(54) mwo&m ^mttv-h&m 



(57) [gift] 

t^tch. iiin mmxxAu 1 5 Atmmtfx 

ftp 1 5 b b<m\z3tft>ttiM&i; mmx 1 #sea 
4 . ~<mm® i 4t-»w^ i <o-fis^ ja»j£^t ± 



(A) 



(B) 




(2) 



Wli¥9-2 27 1 0 2 



[if 1 J **i^W4toiMmi:«»l£i&«aS 

mfie«S(i . jiM# * A n k tt{ □ fc coffliz 

5«7-U-NiS«S. 10 
[1M2] rofd^^SA^Kti, ifJ^WcT)?! 

1-4 J: 3 fcft-j t:tfzWL*n k *»4>* 0 , 

tio«Bs§*-c, immtfxfe&mmmki^ 20 

[00 0 1] 

IM>9\ SfcPL<{±, -<WJKfii»fc Z»Jg?§£ fifji. 
[0002] 

^«^12i!//^ft v >ft if , ftsfrOS&^gfcfclft v 

©srtttfco, • tk-h • m?ijizm<$m>>ZT 

btix^h. ^z^m'z^mmttmmmm&mm 
tmm tfflv^jwsnni . si 7 tssewt^t-soK 
$7M<?>w-®ti* ZMm zststf* tarts 

Coi KfCgR e a>£>ft 0 „ IMC o T«W'X 1 40 

( m i toKSfrnztfr t><r>Tj-\i max •£ , 

#*4 (WT, KW#*kv^) tas-fSJotcft-? 

[0 0 0 3] a»*»£iXWgfc IT. ffc|W)T5yhJB<0 

3 5 7 7 8-^, - 9 3 6 ttfflQ6 2-2 

7 3 0 3W«fWt LTKfca*SiVOV&. 

[0 0 04] ±MUdfe%0)+ J .*-77-&>M% 50 



(OX'* 0 s £ c7))M^ Cotli, a^tt^jKSBMBI 5 # 
¥«ttfc5fc« $ ft , ^Svz*-^ K 6 a , 6 b j&> 
teSfiiflBW* 1 k JMfflSM 7 k #\ HfcWfrcss 

K6 d*»4.fla&Sii*JBHxr^2j6*, IfcliTWJ: 
•5 fcffiiu 3 e^fflt J: 9Mf4#x 2 & 

[0005] i^rw- hiawsttf-i-r^-escBss 
kttttt* k , < , nmz 

'mm.\,zx% im^ixa o . jKs^asffljf *>o 

[0006] 

[||BB*^tJ:akt4SIH3 129 (A) (J, _k$L 

a) immco mm) mttixm.^n. set 
timcocrmzwrnztix^h, ^t, ^wu-n 

vm±. K»^S-NMk-f4t, «S^ftt±2XN 

[0007] t^bib. m9lZm-m%k<7)T\/- V^M 

^^*Sk-f4^, ^^m^<^D. «Bi*qS 

D , *^fflO^^# < ft I. ^soHiijSj&t ft -5 „ 
[0008] m=, «m«ffi£^F«MiJf*3RfBi^c 

A'z^m^'ptc < ft o . mi imKxzffltn 2 fgss 

kft 9 , JjlTOlSDHj^ieSixi , 
2 fg$> « cJOT' . 
£ k RgJK fc ft 9 , j8MKS«!*e»p « *f/h $ < ft S 

a^vteft. ^^KJE^M^T'^TL. 1 0 0 O'm 

±mm'Xms. umt mttixmmmximz 

fii«3S:*Mt:$^4{i>0*\ tR«S^PBS* f )Sf'$ 

[0009] ftt5*8aa^<o«aar±»f 



3 

« 5 5 <7)«o 3 ^jyrt^s t imnm* 

©aft. IHfiK4-f*«iJ6*{J, 139 (B) WSawt: 

[ooio] wm±frfrhwm&%mmhtdih\zwi 

mm* iST § € l> <! b &< £ftf)g$cSr 4w& < "t S d i: 

•C* iZRflMWTV- hK«3§£ SOT* £ fcfc* 
[00 11] 

f*t , &&&*focotmizmw.ztm§immi,zmmtf 
mxxnbmmm/jxihDb omzmf^htmx o 

[0 0 12] ±i£LfcWJ|0^fcJ:ftfr % ttffgg* 

#x t««at:«i&LTajtt«»wfcff!b*. acn? 

[0013] tfc Lv&ttMtc ifUf , 1512^ 

x«MSraEA*gn, «S^i*ioS»Lta3W-5^riiijtg 



(3) «fBB¥9-227 1 02 

4 

[0014] J; 0 . tfAVG&kUfrWZtf- 

f-v y */i/«07u»*.-t wTawtssA ummzz? 
ftMibtitzmmzmzi mmmmimztz z t 

[ o o 1 5 ] aft. -»aKas»Tflm^x<o-ffl5*3g*j 

5. £fcjWff4U*. &«§s<DHS£ 

aHfets i t , &mz>m%imtfAc?>m.zm& 
%fr^&itmzmmmzftm-& ; t & . 

[00 16] 

2t, -<X«^Bl4t*>^&. 1211, 
^^filflWfgR e t»M^C o*J|ge 1 3 {C 

iOSafcWiLTflftSSiiTV^s. Sft s -KjH&K 

[00 17] 01AtX02t^tJ:-5t:j»ffi^Coli % 

«^xap 1 5 a t«^'xtup 1 5 b torata 

30 {t^ii«-» J: l j&m-^i cfc a t^-^ft^'x 

weTiA^si 6i s ^xtfiaasA^si 6^raE»c 
[0018] j^^ja^^iijfTk^ffigaptcaffli- 

«*'X2 ^M«ffi3*^$fLftK 
e (c?IA L . ffi«MR e c7)WlffliclSK £ftftjiM 

^(±*^7 00-80 o°cr* o » ^ ^-wKia 

«(1|<J2 0 0-3 0 0 0 CX'#)I.„ =Sffe]JlT, «ftfflrU^ 
[ 0 0 1 9 ] Hi aVH2^ZSIMS7>- h&|?25 

i otcfev^x, jss«fflSE«7 (K^x) bmmxi 
co-mn~mMz 1 4 t«m l , ; nm&tfx s a # 

» **Witf8 0 0iCJ3LhtL*i^t^ 3Xhm 
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[0020] «MftSC o fcAofcflHfciT* 8 a(i&WM 
RelCJ!!*fiatf*Jfc*>, ^aUDWft^teT* 1 *. # 

«sc o wi-iwaaas 1 4 r«ffl$^^o^M 

#Xlfcft*&tfQ16ai&»Rft<yvCVi4. R 

ttmi-&mm i 4oajD«#xisjg#8 o o-ca 

[0021] ±a h&K 
«S 1 7 , $ft#*tt 1 2 <W»tiftESh.fc-»a« 

•ms 1 4 * nix ww, <m%mM* i 

mi (B) &tfH2 (B) KWcStJ;^, H 

fcummzwztf^m&jt®. 1 6 ^lt^m 

l ^aB*z<WWft» l 7 fcftfet & ; t fc J: 0 , 
WAix^^afJSm7tJ: OjKJKjjfx&BSi 3 £ 

«^fiT*?i#iai-ti t , i«fB««ifcjr^ 1 

JRMS-ftJKMC o tf^&KESR e fcSWsWfcfiiH-* ; 
[0 0 2 2] E|3(i, Z<fc««Sl 7fcJ:SZ<WBMjm 

Hammt&jv&tss&m. mm) tmmx-k 

Mill 4^^S*iifl«b{rx8aflDaUE (1-^rt>% 
-JWMWH9 1 4 IC45 ft* BHHBKdfiEaue ) i 8 0 0 °C b I 

[ 0 0 2 3 ] H3 -Xtom 1 7 fc J: zzmm 

8 0 0-c) j«Tte-*-*fc*>ictt. zadmoacKSfl 

*^to-fS^T\ -iWS»R»i 4tijJt«ffi$tgS«*«ii 
Jnt5. 3BR»*e>JtMiifcftv\ -<WWffiSl4 

coBf^^jajss: s 0 orximti t , -mmm 1 
4 <o«m«sab&tti jd l , rjwwRs 1 7 ? 



?#iW9-2 2 7 1 02 

6 

»jss 1 7 <onB!tek^iae**8 o o-cwt $ . 

*»14tr<R«M!S»l 7^MJt«l, *570«30 

[0024] H4«i, 1 4o«mjt$ 
io [0025] mitzzmmmru- h$tm i o 

36roaM6HT (0fx«f8OO*C) fcHBU 
X 1 tf038«B*«fgE^+iaReA#S 1 6 £l>LTZ&M 
IRttl 7t{ft^L, ZiRfflflBgl 7tiifft!fey^aUE 
SHttJcBlf^iftKiaT (^Ji.tt'8 0 0°C) tUBfti 

20 § 0 

[002 6] 13 5li, tt«^Re^)ifi3g|lT'J,^. 

ZhX \^b. MM 3 ia?UB# f-^ y^vmz i 
tz®®2 2 (mXimm-Tfct) »3EM2 3 J; o 

f-c02rK±tl»^S2 4^]R , 9#(t^tlTl^ 0 4 

X4{iyX;U2 6a, 2 6 b «t 0SSA&t«fflt4. 
[ 0 0 2 7 ] 0611, MMMC ovMmvbi. mt 

icoit mmmziimmmm r e t n t Knxi&m 

M^c o rtoa£fite3£tS^|6»ciSt<&?LBH# 
t^;H6bi:, 4>Sf-+y^/n 6btf0rtSPKj©i 

40 f-+y*A- 1 6 b«TSffl^3E«§^«jii«5 fc , 

? 1 8*>^,4s. iif»fi^ 1 8(1, «itfrA'S«#-#- 

[0028] z^Mxr^. i {i^^nxa^p i6a^ 
o , jb L^^Tmnzmt&r.<mm 1 

7ttt*S§itS. ^f-vy^/H 6b^ft^#ait 
0 fta£^|±KffilHg5£X&. »^^^»^'T'^ 



(5) 



W9-2 2 7 1 0 2 



3 3E«$il^> . jRMt^^ 8 ali;X/U26c, 26 

[ o o 2 9 ] ±a uzmmzx *> , ^xqjoi^p 1 6 a 

§ I £ , 1 6<^7L#^OTs£ffll 

[ 0 0 3 0 ] 4fc\ *»!Hfcl±aLJfejy»Bllt:|Rje5 
[00 3 1] 

Tff 6>-£g#4< *v*MS*&Hlf*tS § . 

*iBJKS: (Witf 8 0 OiCWTt) Mffl-f 5£ t £ 

[023 zmm&r\s-v®mm±to®mx>h 

■6. 

[03 ] Z&ffiMiiycoeM^ffijgt "ftj^^Brfyk 
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[04 3 -^mmmmmmtz.<xmm^zi 

[053 »»^R e nmrntz-h 6 . 
[06] naaa^c o otsjtst-^ § . 
[07 3 ^*coK«s^mw»*0-cs>s . 
[083 aaw)ru-ha»akoaaHT*4. 

[09] m:nm&c?>ri>-V-®.'K!fie>ffitfmX'1b&. 

l M^'x 

3 

4 

5 jKftttjK 

6 a— 6 e *(-g|2v^*-y|/ F 

7 ffl*BB33i 

8 a 
8b 
1 0 
1 2 

13 fi 

14 - 

15a «BR#*AP 
15b «tt»^ffiP 

i6 ^(fiaasA^a 

16a qfcS&trP 



IN HA- 



1 7 
2 1 

22 

23 

24 m 

2 5 xy#x 
2 6a-d /X/P 
Re K«S 
Co 



[03] 



[04] 




570 580 $90 600 



170 



0.7a 




S?0 580 S90 600 



(6) 



HfBfl¥9-227 1 0 2 





< 7 > #11^9-2 27 1 02 
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[09] 
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